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ABSTRACT: 

PURPOSE: To make reliably the mounting balls and to contrive the improveirtent of the 
accuracy of the mounting positions of the balls in regard to a method of mountin g 
the solder balls for solder bump use on pads. ~ 

CONSTITUTION: A solder ball suction head 1, which sucks solder balls 1 in a vacuum 
to the lower surface of a main body 15, is provided with a solder ball mask 3 having 
through holes 4, in which the balls 2 are fitted, aqd a means to move the mask 3 
along the lower surface of the main body 15. Pins 10 are used and a solder flux 11 
is transferred to pads 8 on an insulating substrate 7. The vacuum -suction of the 
balls 2 is released and the balls 2 are placed on the flux 11 on the pads 8 by the 
movement of the mask 3 or an impact force applied to the main body 15 and the 
movement of the mask 3. The head 1 is constituted in such a way that the centers of 
the pads 8 and the centers of the balls 2 on the pads 8 coincide roughly with one 
another by the movement of the mask 3. Moreover, the head 1 is manufactured into a 
constitution, wherein the balls 2 are made to weld to the pads 8 utilizing a hot 
plate 12. 
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^ea'-K-yi^vx:? 3o^i!i*/s(i. ^wi5{izm^vtzm 

h' 8±<7)ififfl;K-;i^2<7)4"il^t *«{J{3:-Srri. J: a tcfiS 



^^-1 7 
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1 

(2) *«Be^-^&@7L<4) SrWrS¥ffl3K-/Uv;^^(3) 

H*f^t(15)«TKtc«>-5-CK*Eg^-;l'V^^ (3) 

(1) t:!84^L:t^BB4^-;K2) ^M>N°«y h'(8) co^ffl^ 
^ y ^'X(ll)(!0±l2i8S$-t*:^C: i: inWLb^i>¥f^mni 

im^m 2 1 laiB^Ba^-;MR#'^ ■/ K (1) 1^®^-^ 
^BuiB^Ba;J<-;K2) cr)^^®^Sr»I^L. milB^Bg^ 
-;i-t!a^>y H*«c(15)tCjg^^:«^:^ (G)^ Willi 
mie^ffl;K-/t'V;:^^(3) &ig«j$ii-ClSi|^Ba;i<-/l^ 

(2) 2-H>iiS^ffl:7^.y^x(ii)<7)Ji(ci8S$-tt'&^i:2' 20 

v;^^(3) ffmm{,zi:-)X^ tolB^'?'/ H (8) W+'Dtis 
.'N°-yK(8) «7)_hlcSlHL:t^Ba5i<-/K2) cOtf't-i: j&JJa 
a'-^tr S iio\,z^i,:ih^^h-t^ IB*^ 1 4 /^ti 
2iaiJco^Ba;K-;KO^«ttr^. 

(11) ^«ila«S[(7)^O^M^^)^fiBa^^'>'rJl5fi^fflv^••y H (8) 

f.zm¥L. 

^ffl-K-/HR«'^-yK(l) t=mSiR«L^^Ba'-K-/t' 30 
(2) 2-igyN' y H(8) OiJiffl:7 9 y^X(ll)CD±t=®S 

m^s^isia) -y hT-ix- h (12) {.zmmLxw^^y 

K(8) 2rlS^Bad-C-7K2) W^ggJiaigl^ilinl^-r-?. ^ i: I:: 
i-^T. ^BaiJ<-/K2) ^mf^yY{B,) tcM^Lif) 

[iB*«5 1 1 l^i£mL;t^Ba'i<-/HS«'^^-y 

H(l) <^iJ'-=S:< fc t,m(5) }glSMffll*Srfi8E5«£4-t{i 

[00011 

[0002] L S I Srjfitf^i: L/im^^x^^'-^ :^<r> 

mt\i. ^mm^, -mm.^^\izni.mibxy.^i>. -e 
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ti. L S I I C SrigS®'fb-^-6¥#f<sro-feXS1*T*« 

[0003] m^imt Lx-WL\,zru<nm^ixx\^^^ 

>'N'>'7^^-^v>f i^a/N^rd^^^x-^ ^-^^fjej&sP'C^i^ 

[0004] Sa-Cti. n >'t^-^gUrf&^S{fy>f: LT 
^«l=5:^?gi^vwru «y hg|Jd6«gg|^S:Jt4^>-ri^< + 

m^izimco^m^<yyi:mmmi>z^-rh ^t.o^ 
m^wfi'j^^j: < x-t^mmtizmtL^ ^ t , ©ifljBtt^ 

[000 5] 

<T<tV^%^l:ti, TAB (Tape Automated Bonding) # 
<7)*«*«jifflTS ^ . L*- L . ^EBfi*-*^ < =5: "9 . *^ 

0F(3&« I B M ( >f >'^'— g • b'>'':t-X • -^zy-y 

^tix\>^i>. 

[0 00 6] I BM^x *)^^ tLfz^^y ^ yf>':fjm 
mmmsa - 11 8 1 3 \fycr,mmtz 

LT \:ym%miiz^myf^-iv^WM u , ^(r>^-m^^~iv 
^nmmm^'^zin-ion^i.. immL<r>mmf.z\^y^ 

[0007] ^myf^~)i^mm<7)'7'y.^i,z^myt^~fi'i: 
mm^-t&irmtLx. ^^cr>^m^^-fi't>^X'>ti^ 
i:mm^ Lib. mmn>z^ -^x^mr^-jui/imtsz t ^ 

ii>^^mn(-MJmtl^<•t^:fTm^m?^^ilx\>^?>, 
[0008] m±mm^^tti o ^$n;t^Ba:j^--'P 
<7)mwrmt -eiojgifi^M mmw-2- 173302 
^) (i, \::yt:m^^x^mj<y'riz^myy^y'?xi:m 

^L.^^m ^K-Jl-iMmfm LX »r «.^E^-K-/U^ 
■vOl^ (^l'H:|;K-;Hgi^-^'v-y K) ti, mSR^-ffLX^m 



(3 

3 

[ 0 0 0 9 1 ^tj. floieffl«iCtc^;fC^Sc«^f»«H7LS:J^ 

[0010] ififflM'.y Yf^zmrnvta^m^^-Mi. -m. 

[00 11] 

>j TO v;^ ifzh ntz^m^^~f\^:^^ \^moymi<r)W,t 20 

[0012] $ <i>fc, ^Ba>'^•'y KO^^Ba^^ 

^mn(~M±mmmii{}miz3^mL. ^(^ztiz^-^x^ 30 

[00 131 

i,^ K-j^-y xmi/zja-yx^m^^-juimm (^k 
•ttnt. :^m5<7)Tm^z^^mn(-f\^2^mmm•rh^- 

23&*K^-r-6m4&^^^Ba'i<-/l^v:^^J^3i:, * 
«ci5<0TBat=^»oT^ffl.i<-/I/v;:^:? 3 5:^®>-ti:L4^>?. 

Srifttt . fcf ^'lOtTJ^taSicM^ff $-»i::t*IB 7 9 >/ ^' 
XllSrffiJSSftt? iO^iBii^ijiffl^'N'yrj^^^N' y F 8 tc 

m'^ y H2|s#:15c7)TQplc:i()->T^Ba!K-/U-7X^ 3 S::^ 

L7t^H/i<-/l^2 S-^'N"-/ K8<7)¥ia75 y I .^:: 

SiM^■y:S^fc5:!^^:■r-5o 

[0014] ^ffl^-^MR^'^-y H 1 tci^')'^. riH K '30 
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-;P2com2g®«-?:^I^L. ^Ba^f'-zMfi^^ y H:*:Hc 
15t;3aa^1ffiSg:^3GS:EPtFnt. ^m^^-fV-^X^S^I^ 
m^'^X^m^^-fV 2 iSr^BB^ 5 -y ^;^llco±l:iJE$ 

[0015] Hul5^BaJi^-;Uvx:J' 3«0^iftlc:J:-?T. 
VN-'y HSCOef'C^fcVN-.y h'8C0_htc:m®L/C^Bad<~/l'2 
<n^>t-ti}HV,^--^hi 3 ti-r ^ C: t Sr^^ISi: -r-S . 
ey<D^tc1R^$-<i:yi^|iBa7 9 >y iJ':^llS:teJi^7 

<o^ja«oi|iBa^'^>'7^ji£fflyN->yK8tcig^L. ij^ea^K- 

/HS«^-y H 1 t'S^ifi«L3t^Ba'-K-/P2 S-^N'-y K8 
e0i|iffl79«y^'XllW±tcS5gt. 85i§M7^d^-yh 

ri— hmzmmvxf'i-/ h s Sr^Ba4-:-;i'2(7)^isfiia 

[00 16] 

i^m'i ±M^mzxfiXi. ^Bg^'-zL-vx^co^a 

^BBrf-'-/P®*'v>yH*«st::ffi^^9t&ir^i.^ 
ta^tti. ^Ba^:-;^-exi5'coi^lj|i:^Ba'1-'-/^tR«'^ 

;piR«'^-y Y\,zMm&mLtz^m^^~Mi. ^\,zmm. 

^tgt^rS . -e LT . ¥Ba'-K-/KR«^-y H J: 0 Slii® 
a L^^Barf?-/K7)ttJ/C^i: ^Bav'OT'^I^M-'y H<Ocf> 
'Dtti. ^Ba^--zPvx:?<7)#i&t:J:oT-gCHrigi:'3: 
0. $^>fc, d-vy ^7■^'-h^^lJfflL•C^Ba^K-;^2:>'^• 
•y H tclS^-tir Li6^ i: ic: J: o T , ^lOp^mmmco^ 

m^<'>yifi^mi}^imm\,zmm:^ i,z^h . 

[00 17] 

^la. m2^i4^^m(Dmmm^z^h^>^^m^^~)lmM^ 

•y h'iO^fffiia. ia3tiH2t^-f-^Ba4<-;Ha«^ y K 

com^. m^i^^m^'iy'rizmmLtz^a^-ji'Com 
m:fj^(r)mmm. m5i±m2i,z^'i-^^m^^~fmm^-y 

<^mmmizj:i>mmn(-ji'co{mmf>ifm(ommi. m 
[0018] a ;tiaio«. m<r>ii^m^^-}vf§w:nm^m 

6. miU) lc*5i^T. ^BB'-K-zWR^^y KH±, ^ 
•y h'2|5f!|£l5cOTA-t=^Ba;J<-;l'2<^lft^S0StiOJS?L 
4*<J)V^5t^ffl;J<-;Pv;^^' 3 $-IStt«. . ^>y h'^WsW 

mi[.A(7y^fi^fnzmtt^mi3t)^hiiir(>fix 

ISS^/c(tT'^TU=5:V^^H^Bad<-yP2i&3Si$!lW(3m^-a:U«> 



(4 

5 

-7X^'3(i^<y H>ti:fitcl5<7)TMtC?{^'5-r. X-Y2 

[ 0 0 2 0 J la ]. (D) tfci^^T . mmcr>immR7 <7)m 

•/ K 8 izii. 4i|B 7 5 -y ^'XE^Mr&ft 9 coeyiOtOT 

[ 0 0 2 1 ] 0 1 (/\) lCt5(,^T s ^H3Ji<-;P®^ -y H 

<y ^Xllfc«-r-S«®T^lB.K-/L'2i?)ia^S-fl? 
l^-rs . ^B3^-/U2 {4^ -y K 1 J; 0 5^T LH 1 (z) 10 
lc:5^-r*D<. ^my^-/^:^n(D^^:fj^zX-)X. ^N-«y 

[00221 ^mn■^-^l^2<^)mmTl,z!^.L. ^^mn-:- 

m. ^ y\^:^m5izmmijG^mfrt^, w^gjoep 

[0 0 231 »:i-»-e. 01 (*) (35^-r*n<«sgM7 

-y hyu~ hmzmmL. 

K8$-^fflrf<-/l'20j§lJi;SJ!S{:iJII|»iL:^c:^*>J^ai 20 
-rSi: . 01 W lz^j<ttia< . ^Bg'-J<-/U2{4^\--y K8 

izmm^tih:itiz^^. 

[00 241 ia2*3itXia3l;t5V^T. HS^LsSrl^JiSm 
ffl^iftT-Atcil^-f-^^Ba'-K-/HS«^ y h- 1(4. ^ 
•y K2|c#:15<DTffit-^Ba'i<-/t'VX:? 3 ^lfttt-&. 2|5fls 

i5co-mziiM^mmiz^-r&n^i6i:m'r. -*tio 
^i)ai«i73&JKji-r'&. ^iftgi5Mi7*-/5>{i-jhf(7)T- 

Ai8icia£-r^. 

[00251 -JtOSiljSWlTli. — 3g*i^g|5W20tC 30 
iat22Sr5l#-^|,. iS«gaJ«21tc{4. ^l&afWlTi^— :^ 

<o^fl^fct23^^«L. ^mstm^mitcn 

[00261 i}^i}^&^m^^-/mm^'y K lt4. 

0{f<a24(c:J: -?T^*SSPW21*<:*c#:15l:rgi§^-i*:4>ti, 
§1 r>5S 0^^241^111 UT jijgSm20$:*tt!:15tC(i]{tTiq' 
ffi-r^ittCiO. vx^'3{4:*:«cl5<?)TWtC?tto-C^ 
iftSW 17<^J^$:^rifillC^i!lU , 3fs:f<ci5lc:^-ri. 3 40 
«!0^®Jfii: -e^^fimraf^iilSSti t22fc23fc J: -jTI)^ 

[00271 04 (CtJl^T . >'N"-y K 8 tC^Ba'K-->U' 2 S: 

WMLtiimmmt. ^-c^jTzsizx^x^^^hyu 

ffl 2 <7)jill?iajKfc:i--S. '^JK . fJ^iJ t tf^EB '-K-^P 2 
ffMs^ifi ISOrot hVL- - M2{4 205"C (±® 
im. 200r) SiSi: L. illifii^ii^|7;)(.b;-^2:JH7im!;t-r-6. 
^<^m^. ^mA'-)V2{:i.r< Y : \ ! U d l>Z^ 

50 
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[0 0 28] ^-y h7°^-M2$:«gfflL;tt§04^BgjK 
-^P2(4. iteli^7. /N-«y H8*:rt-tT. TgPiOJllI 

x>f ^^i/t^jf^. ^m^^'-}V2\,mmm^iizm't&im 

[0029] ^r>T, 2|55|BSli1^*>-&^|iBa;J<-;t'20i!li 
^iK^T'-f >':^'X^tctJ{t-&^ffl4-;-^l'2{4. i\r^y 

0 . ^ y^^(,zx 'yxm^^titi^m''<yy(D&s 
[00 30] 05 ictJv^T. ^m.<r>^m7\^~-iV2^ 

tmhtiw^^~)v^n2f,\i^ m^\,z^w.(r>m%m7^ 

-/P 2 L ^ 3 <om4 t,zn)&t^ S7L29&ffi 

[0031] 05 (B) i,zncttia<m-^'2b(r>±u 

Tij\^i>zmm. miim5(r\) iZ7^-tiia<±T-jT\^iz i 

80]g|lltei^ Libhii. A. .y h' 1 iciSft^c V ^ 3 OjSTL 

[0032] ^ZX\ ^ y h' 1 cr>M^fmi^mthLm5 
(A) J3 j:tX(z) tC5;-r*D< . ^^TSb^-y H 1 fcSr-i^ 

(Mi.{f2-3I1I) iSi^m-t. VX^3<0^m4fcl^ 
Ba'-K-/P23&sa5^-rS!t«>, 05<*) l=^*n<'^'yh' 

[ 0 0 3 3 ] 06 (^) l,Zt5UX . ^Hl^i^'X h§f|30fc 
{4. ^ffllxi^'Xh33^aEA-rSh'-i-V?OTg|Bl3!>^^ 
^^iTfcD. lll!E«l32i^T*^ffll^'CIlME-r'&. ^.r 
06(D) tc^rt^<W§|30^lHl^LA6, ^ffll^v-' 

:^h33<7)mmi>z]^^^-i'^y3iimmt?>t. ^mu 

i^'Xh33«0^ffi{47}<¥Bt;i^$ii&J:otc:=3:&)t46. IS 

^jstc^fiBaui^'x hm^mi&s.9<7)\fyio<7)^i:tm 

^it&. \,-h^h(n%. f&M:9 5:§|§±tf|.i:tfM0oMc 
«g(c:«4. 06(A) C^f*n<^Ea^i'*Xh330-g|J 
eai^i^'Xh) ll7&<1ift^L, -et^^ffl^v-'XMlSryN-y H 
8tcSg^-raii:C'5:S. 

[ 0 0 3 4 ] 07 (-f) tC*5V^T . ^milf—)VW&^ y K 
lt2mSi8il^^L>t^-Ba^-;U2*<. i!®ia3£K7<?)M-.y K 
8lcS^#-f S^Bau-v-'x MlfcgffiSrf-S J: d C^t^O 

*>, ^-y H 1 (nmmiM^m^'h t . 

;^2{4jrF L^ffl^>''X Ml<7)fiS^:>j{c J: -5 T^N°<y K 8 
t^±(2i8S§n&. LA^L, ^HJK-/I'2i?5-^ (0O 
'P^<r>im) (4. S^^^^m^ilSi^Bapmc:^^^^^ 
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[ 0 0 3 5 3 118 (^) izisK^X. ^BB'-K-zt-v^^' 3{i 
^l!)^g£T*) 0 . ^BBd^-^l-®^-/ H 1 izMm&mL 

L^^mu-JxhlK/yif^WzX-oXy-^'y Y8(7)±iz^ 10 

-tir-r. ^ITL^¥ffl^K-;^2C0tf^'C;^4>'^"•y H8C0 

[00 363 -eCl-e. ^E0/-K— ;»l'2«Ott>'D3&«>'N°-y K80 

tt"t^t-grr-&j:ai;r. vx^'3S-*r:Srrnits^§-ii:-l> 
t H 1 t:fei^fti^Tt'>;t^Bad-v'-;U'2tS-rx^ 3 

^■^'yY8<Dtp't'^t^CttJ;:olZ^&, 20 
[00373 JiUilKH^LJt i 3 1;. mmtlGt:M^tc *) 
sco^lzi-yxmM^ti. ^t>i,z\ir?x^^3(n 
'^\,zi:->X^W^^ixtz^m^^-)V2iLti\,i^ 

{Za^-y VV°\y-hmzi.'^XJ^'y Y-SliZWH-fz^m^- 

mm.^zimvtzm'^m<r)^myv -y :?x33S:j®t^s „ 

[0 0 383 -r-Si:ia9(P) lC^-r*n< . ¥637^ -y 

^ffylimmL7^^~^'^~y:f^^XjP\ZXim:\.tz 30 
/^aii-.S.i:. 09(A) fcl^-r*D<. ^Ba5K-/P2Ji— B 

[ 0 0 3 9 3 LSI iW^t Ltim=Ff^^^ xto 

mmmit'^mmtimmth i<z^ta:tmmRt<Dmx 
^xt Lx<7>^\mtm^^^ttfc t ^ izimimmi 

[00403 ±is=&0rgtiiB LJt:^ffl;j<-;w 40 

^ffl.K-;Uv>^^' 3 i«s«0®$i&#B3.1<-;t'2«OliS/Wk 

[00/113 L*»L.^E^-;L'V;^:;' 3 i«a7)Sti*i^b(i 

^B3'i-;-/l^ 2 f^igirr'^-y h'*m5*>^>0^i-at*«T^5S:^fc 
^5: < =5: WV/> ^) 'C^ < ^)-St$ix:^c¥Ba'-K-/l^2 
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[00423 *»*>i.J^^ti{±. 
vxi? 3 $-^Ba5K-;i'iS«^-y h'*«ci5ojltilff-r55ri5*> 

[00433 01O{4*>*>SJ©^TiO^H;lf-;Pif m^rft 
Sr^3S-rS^BajK-;Ka*^-y h'*«co^SjiKMS:5^L.3t 
L<7)X'h&*fi. ll3-CiJiBJL^^i<iBa^-/l^®S^<yh'l 

[00443 -r^i7*,|110'C^BB;f:-;P«i«'v>y K^lsiifc 
15' {i. 03co^ffl**-/l'©#^-y h'2[s:m5<Oj£|R-f-=5: 

mL5' i}imifi^tix\<^^^m^^-immMi5" izi^x. 

TV^^fcifctc. ia3-CiJ«HJL^r^Ba;K-/l^-7X^'3^M 

[00453 ^ffl^'-;Hgi*^>y K 1 
t , ^BB^I^-zt-v;^ 3 ' iOiS'-^< i: t^Ba4^-;HR 

mm5'' bnm-ti>m.mimmm5'' i,zm3\^tii>(o 
<-rzti/^T^xH^myf^~)\^2 ^^^m^^yym^m^'^y 

[P0463 =5:J3±atL:^ciK5f<si:Jl14fl£*3!t^LTt> 
[00473 

^Ba'-i<-;Hll«'^ y H J; "9iyitii«iKL;t^H;K-;l'04' 

x^c^^mtzx-^x-^'^mt^*) . ^i^iz^ 7h-yhr 
tizj:^x. 0'mi}^mmm<^^my^yy°ifi^mmizm 

[00483 sSriJ. ^Ba^-;l'VX^'<7)i^i&S:fiJfflU. 

-a-f-^ i 3 L^^mi^ijm</)mtmiz-y\>^x . ^-b 

;i<-;l'igmfaS<^^S:ll8l!lU:ti:i-?), i|i!790%*«0.02 
inmJaTT'S) 0 , 0. 028oiiiJjlTT'* r> fz . 

[iaBH<Offfi#'5:SiHH3 

[013 *?m<^m^f&i:mm-t^ tit/)<7)i^m. 

[033 02 fc:^frr^ffl'-K-/l^iR^'«^ >y K OBf IBS. 

[ 04 3 ^m^^yyi>zmm Lrz^m^^~ji'(^mm:}fm 
[053 02 tc^-r^ea ^-;kr^^ >y k (^^eajK- 
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